[Non-genomic steroid effects: estrogen action revisited].
Estrogen receptors (ERs) are members of the nuclear receptor superfamily and act classically as transcription factors. However, it has been noted that estrogens could have early cell effects (within a few minutes) that cannot be explained by transcription activation and protein synthesis. There is now an emerging body of evidence that estrogens, like many other steroids, may cause rapid activation of signal transduction pathways. These non-genomic effects involve common second messengers, such as increased intracellular calcium levels phosphoinositide turnover or cAMP accumulation. Recent studies have also shown that estrogens can stimulate the MAP kinase signaling pathway through ERs. These effects have been observed in various estrogen target cells, including endothelial cells, osteoblasts, neurons and breast cancer cells. The ER membrane signaling pathway is thus a new component that could be taken into account to understand the complex modulation of estrogen effects in specific tissues. It could also be a new therapeutic target for the treatment of neurodegenerative, cardiovascular or breast cancer diseases.